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knowledge, although we can form the outlines of an hypothesis concerning them.
The phrase passive resistance was introduced by Willard Gibbs in his memoir on the equilibria of heterogeneous substances published in 1876. In that memoir he said:l
"It is characteristic of all these passive resistances that they prevent a certain kind of motion or change, however the initial state of the system may be modified and to whatever external agencies of force and heat it may be subjected, within limits, it may be, but yet within limits which allow finite variations in the values of all the quantities \vhich express the initial state of the system or the mechanical or thermal inflrences acting on it, without producing the change in question."
Equilibria which are caused by "the balance of the active tendencies of a system " are changed by external influences, or by changes of the initial state, even when these are infinitesimal in amount.
As the velocity of a reaction generally increases as temperature rises, and decreases as temperature falls, one may say that there is a minimum temperature for each reaction, below which the reaction either does not happen, or proceeds so slowly that its velocity cannot be determined. At temperatures near the minimum temperature, the period of induction may be very prolonged; at slightly higher temperatures it may be shortened, but yet be long enough to be very noticeable.
A preliminary impulse may be needed to displace the equilibrium of a system, before the reaction attains its normal velocity, and different forms of energy may act in different ways in giving the necessary push. The velocity of a change may be taken to be proportional to the available energy of the system divided by its resistance to change. The ratio of these will vary as temperature varies; that temperature whereat the product of available energy with the reciprocal of the resistance of a system has the maximum value, is called the optimum temperature, that is, the temperature whereat the velocity of the change is greatest.2
In his Lectures, van't Hoff devoted a few pages to the examination of " changes brought about by local causes in a sub-
1  Trans. Connecticut Acad. of Arts and Sciences, 3, 111 [1876].
2 Compare Mellor's Chemical Statics and Dynamics, pp. 416, 417.